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ABSTRACT 
This paper deals with the effect of different stabilizing techniques on the evolution 
of the volatiles in rosemary (Rosmarinus officinalis L) and thyme (Thymus officinalis 
L.) cultivated in Sardinia during nine months of storage. Fresh leaves were collected 
and soon divided in four batches, which were subjected to hydro distillation and 
GC-MS analysis, the first batch as fresh, the second one after drying in a labora-
tory pilot dryer, the third after freezing in a forced air freezer and the fourth after 
freeze drying in a laboratory freeze dryer. 
AlI the samples were adequately packaged and stored. Samples for analysis 
were taken at 3 months intervals. The fresh, stabilised and stored plant material 
were hydro distilled for 4 hours using a Clevenger-type. The oils were analysed 
in duplicate by gas chromatography, using a flame ionization detector. Qualita-
tive analysis was done by GC /Mass and mass units were monitored from lOto 
450 at 70 eVo 
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Results of the evolution of volatile compounds of the differently samples seem 
to evidence that the best way to stabilize the herbs is freezing. 
Key words: Rosmarinus officinalis L.; Thymus oIficinalis L.; essential oils; stabi-
lisation; storage. 
INTROOUCTION 
The shelf life of spices is traditionally extended by drying. Fresh herbs, due to 
their high water content, undergo micro-organism growth and adverse biochemi-
cal reactions. On the other hand drying may result in a lot of physical and chemi-
cal alterations. Air and oven-dehydration are the main methods used to stabilize 
spices. During oven drying, in general, losses of volatile compounds are directly 
dependent on the temperature and time us~ Anyway, other unit operations that 
may be proposed are freezing and freeze-drying. 
Thyme and rosemary grow both wild in the Mediterranean basin and they are 
very much appreciated for their aromatic, antimicrobial and antioxidant proper-
ties (Dorman and Deans, 2000; Nguyen et aL, 2000). The effect of mechanical 
air drying on the volatiles of T. officinalis and R. officinalis have been extensively 
reported (BIanco et aL, 2002; Fadel and EI-Massry, 2000; Raghavan et aL, 1995; 
Venskutonis. 1997). However, we have no knowledge about changes during stor-
age on volatile composition of air dried. freeze dried or frozen samples of these two 
species cultivated in Sardinia. 
The aim of this paper is to verify the effects of the above cited stabilizing tech-
niques on the evolution of the volatiles in rosemary (Rosmarinus officinalis L) 
and thyme (Thymus officinalis L.) cultivated in Sardinia during nine months in 
storage. 
MATERIALS ANO METHODS 
Fresh leaves were colIected and soon divided in four batch es, which were subjected 
to hydro distillation and GC-MS analysis, the first batch as fresh, the second one 
after drying in a laboratory pilot dryer, the third after freezing in a forced air freezer 
and the fourth after freeze drying in a laboratory freeze dryer. Drying was done at 
45°C and 1250 m 3/h for thyme and 38°C and 300 m 3 /h for rosemary. Freeze drying 
was done with an Edwards Modulyo freeze dryer at a condenser temperature of 
-52°C, shelftemperature of20°C and pressure below lO Pa for 24 hours. The oven 
dried samples were packaged both under vacuum inside a polypropylene film and 
at atmospheric pressure inside polyethylene bags, while freeze dried herbs were 
packaged in an aluminate film under vacuum; both samples were stored in the 
dark at 20°C. Frozen herbs were packaged in polyethylene bags and stored in the 
dark at -18°C. Samples for analysis were taken at 3 months intervals up to nine 
months. The fresh, stabilised and stored plant material were hydro distilled for 4 
hours using a Clevenger-type and the oils were stored at -20°C before analyses, 
which were carried out on two replicates of each sample by gas chromatography, 
using a flame ionization detector. Qualitative analysis was done by GC /Mass and 
mass units were monitored from lO to 450 at 70 eV, as reported in a previous 
paper (Piga et al., 2007). 
-28-
RESULTS ANO OISCUSSION 
Rosemary essential oil yield showed tbe most significant reduction in freeze 
dried samples, while frozen herbs evidenced tbe least reduction. Results of GCI 
MS analyses of frozen and freeze dried samples showed that borneol. y-terpinene 
and mirtenol had the major losses during storage, (myrtenol disappeared after 9 
montbs in storage on freeze-dried samples). Oried samples evidenced a major de-
crease also in p-pinene, terpinolene, and metbyl charvacrol. 
Thyme essential oiI yield showed tbe most significant reduction in air dried sam-
ples, while frozen herbs evidenced tbe least reduction. Results of GC/MS analyses 
of frozen and freeze dried samples showed tbat terpinel-4-ol, tbymol metbyl etber, 
carvacrol metbyl etber and caryophyllene ether had tbe major losses during stor-
age, (carvacrol methyl ether and caryophyllene ether disappeared after 9 months in 
storage). Dried samples evidenced a major decrease also in a-thuyene, octen-3-ol, 
myrcene, y-terpinene and carvacrol. 
packaging material of dried herbs resulted in contrasting results. 
From these preliminary resu1ts we can state that tbe best stabilising unit opera-
tion is freezing for both herbs. 
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